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^^f^f, #7j Ir^KHMH £J=£ #7}#^HH ^^^1" 7_>o) ^.g. o]-g-^H 
^^l7lJl, ^-71 #7}«3} #7>5^ ^ tifl^5)-4i# ^-^>7l 7l§^# 

#33^ wfl^-i:^-^ sMilr^ ^2^71 o}^^ oj^lsj-y-s. 

H 2 
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<3#4lJi^ ol^lg). ^ ^ {DEVICE AND METHOD FOR BINARIZATION OF IMAGE 
USING QUADRATIC FILTER AND IMPROVED QUADRATIC FILTER} 

-£ l^r ^HflS] Ha]^ £^ 

£ 2^ ^i^AHlofl nj-s <^a o v o]^ls|. E a)^ je^ 

51 3^ *H2^HH nj-s ol ^^ £ ^ 

51 4^r ^3^^^^ n}-^ o^Sj- ^ o. £ a]s>^ S.^ 

£ 5tt ^^AHjofl 4^- ^av ol^l^. ^o) ^.g. £Tg 

5L 6-& 5L 3 - 5L 6°1H «£-4HM 51^ 

A d*$*}7] fl* 51^ 

£ 8£r £ 3 - 51 6°IM ofl^HM^ -*MI ^* 51 a] ^ 51^ 

5= 10* £ 3 - £. 6<HH <Hl^^v«.^ a 4f -*HI 51 a] ^ ^ 

£ 11a - £ llc^r ^^Hl^] ^ ol^l^- ^I^a-^ Q F ^ IQF 4^ 
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51 12^7 £ ^l^Al^ofl Eff. yj-ujo] 

£ 13£- £ 2^*1^41 ^AV oj^lsf- oj-^o) 5.^1^ 

£ 14fe ^-^S] ^l3^^1^ofl tq-E ^ ^^V» 51*1 SRr *#5L 

51 15tt £ ^4^Al^}<Hl 4^ <3^V ol^ls}- a o V^o| ^^s. *#5L 

H 16£ H 12 - S. 15<HH l-s w = 4^0^ ^^># ^*>7) ^ *#51 

51 17£- 51 12 - 51 15*11 ^ ^MIJH- ^^^ 7 ] 

51 18£- £ ^HH 4^ ¥-) = efl^ A>-g-^H ^s}-^ 

£ 19a - 51 19i^ 51 184 ^--Sr ^1^] s)- ^V* t^^ct ^ #3HH ^-^s)^ eg 
5lX|*Kr 51^ 

£ 20-^ ^Ai^H] ^ej. 7 fl-a^ ¥)^efl^ €^1- ^>-g-^H ^o 1 " 

51 21a - 51 21gTr 51 204 ^ £*Hfr ^*8*Rr ^ - ^ 

^ 51*1 ^ 51^ 
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^-*>« Sl^^M <^£)^ ^MUl* ol^lA]^ ^^^^ ^1 ^ tij-^ofl 

<23> <a 7 fl <^VA]jro} o]ai§|-71 3*M^r (pre-processing) 

*Rr S]*ltM=h ^7) ^Mi^ <^£]^ ^^-Sj-^o] ^7]-# ol 

^Sl^ ^^2r^^ ^7l» ^^Tfl iL^csKr 3L^ <tms)?cr <^oHlJL^ #7># 

<24> £ ol^ls)-^ ^Eflo^ ^ S^ojc}.. 

<25> Aj- 7 ] £ %V 2: ^ 1 g ) aJ- 7 | t= ^ ^Biquadratic filter)-!- ^R-*Rr 

o)*\$. SAl^ji oicf. a o v 71 ^c^b] SE}tE(p. Fontanot) ^ 

^3Ei-KG. Ramponi) £|sfl "A polynomial filter for the preprocessing of 

mail address images"[in Proc. 1993 IEEE Winter Workshop on Nonlinear Digital 
Signal Processing, Tampere, Finland, Jan. 1993, pp.2. 1-2. 6]°fl 7flA]s]<>| oit}. 

<26> ^ ^-EflEJ jg.^. ^I7l§^7jl^(first threshold 

selection part)ll^r ^Sr 1 ^ #7> ^(character pixel)^ wfl^sMi 
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(background pixel )tS £-fr*>7l *fll7l§& Thl# ^l^*Vcf. ZL^Jl 7jl# 

-r-CMean Computation part) 13^- #7l ^^S}-^^ 2\ #7l ^17]^^- Thl# 7] 

(normalization part) 15^ #7] ^^-^ 7flA>Jfl3<i| #^<?1 ^VSt^^t tifl^sj-^o] sg^. 

<^fl ^spS^l z}. i 0<^1 7}?7}£ ^ 

7>^ 71-^^cf. (quadratic operation part)17^r 

A sMi#°ll tf)*H ^5)-^^ #31* °l-g-*H #7] ^fr5r€ 

sl-^-ir^ %MM171tt ^*b8: ^r*8W. n^JL ^^fl-^(denormalization 

part) 19^ #71 ¥jl=5flia ^el«-l7^Ai #^£)^ ofl^ ^«.o] tg=^^ 4 ^-di-i-ir £-Hfl 
^ ^ SM-SJ G^Tf^-sRr 7)^^ ^«9trcf. Htb ^l27l^M#^-(second 

threshold computation part)21^ #7] ^fl-Sr^ sj-iil-i: tiflTjs}.^ ^ -i-7f5r:£5. £ 
*]27l^# Th2# T^^tf. 
ZL5]Tg ol^sprCsimple binarization part)30£r #7l ^ ^tt^-^-19<>)1>H #^^1^ 
^ 5r^i#^: #7] *)]27l^& Th2S 7l^o.S. ^-^tr ¥ 7fl^ $- 7 l #0.3. «£^}<*| #^ 

#7lSf ol^ls). ^ o. tfl#o.s. ^*r^, l-^tr 

^#^°fl ^7]-7> iq-tb S^SHI «;<^ ^#ofl rfltflA^ ol^]s}-7> 

3*1 £-*fl3°l ^trtK 



89-7 



1020030006420 %^ <gx}: 2003/6/18 

<29> ^^Jlt 2^l5|-^ nfl ^^^-i; #7} tifl^-i:^ 

<30> ^"^^ 2^1 S)-^" nfl ^5}-^ #^>1-^-^ wfl^"^. 

SU^ ^ a o^* afl*^ 5U4. 

IfjLiiL M^ul, ^-71 ^M.^ ZLf-^^H 4W3^§: 

^-O.S ^M^JL, ^71 #7> ^^Al^ A>7l #7.>l-^-l-^ 7fl ^^H, # 

f-^^ M#<*M ^"71 #7V^^- * 2^Sm ^ g «o V ^# Tll^f- 

<33> 4^ ^-^^ ^oMUl!" °1?1S}-^ nfl ^^-2}-^^- #7>^ ^ tifl 31" 

7>lr^ ^ Bfllt^ sl-di-i-^ °1*!3J-^ ^ il^ ^ « 0 V^# ^^l olcf. 

<34> £ «Vt^ol rr ^ js.^ ^A^Jr^ ol^l^ *}] ^^V^^ #7>1-^- ^ tifl7|^- 
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n * ^ ^^1-^-^ ^itt ^ safe #*i ^ y 0 ^# & 

fe, ^tfSj- 1 ^ ^^Vfe ^^-¥-^, #71 <g#5}-^-g- S^uL, #71 

l-^-l"* £ Mfl^^#S 3-fl-S>fe #71 l-S.^«-oflA-l ^ff 

€ #*V1-^MH ?>^1 °l-g-*M ofl^l- ^#Al7lJL, #71 #A}-!-^ 

^ afl^5l-4i# ^^>7l 7l§^ ^#*Kr <**13HJ-»M-, <«^#^1 

A i M3fe #7>l-S.*ol g^^g- Aj-7] 71^^ B]Mt}c^ ^7.}^ g Ufl^SBlS] 

*fll £ ^12^71 ol^l^l-Jl, SEtb #7l Ir^g-^RMH #^3fe "fl^lr^ ^ 

^1-* ^2^71 ol^ls}.^ ol^gpfs. ^#^cf. 

#71 ^*>7l fl* ■& -M^HHl ol^lg). ^e^lfe, 

^#5)-^^- ^SRr ^^^h #71 <3#Sj-^# #71 ^SLS. -g-^-ZL, #71 

afl^t^S #7>^db» if-SRr #7>^o.5. 431*Rr M 

^#^h #71 l-^#^-^l^ #7>#^HH ^5Bl-i- Tia] ^-^1- ol-g-^ 

^ °ll*l» ^=#^71^1, #71 ^V"^ ^}3^ * ^tb 7l§^ 

•ir ^#*}fe ^H^Hf^, <H1^1^#^-^^ t^fe #7>1-S.1-S1 SMi§# #71 71$ 
lr^-##^- c HMi #^£]fe wfl^l-^-^ ^12^71 ^o.^ cl^ls}.^ oj^lsJ-tL^ 

^#^1=K 
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^o^t °*^*Rr #7l ^^Sj-^-ir #7l l^JLS. g-^-Jl, #7l 

MM #7} M ^ afl^^^s -g-fKHfr -l-^-g-fH^, #7l M-s.«.= «.oilAi -g-^ 
3 #^>1-^ ^^lr«2zf ZL#3g A ]^ ^-jr ^#*Hr ^Hf-^-^, # 

71 ZLl-^Sl ^-H^H ^SMl* ^ ^31 # oj-g-^ oll^-i- *&#*1 7) JH , #7l #7}- 

#7>5}-^ ^ tifl^^l- ^-^>7l ^ 7l§^ ^*Rr ^1^1^^-^, 
AjOfo^ #^£]^ #7l #74«^ #71 ^ 

€ #7>^1-^ ^s.^ # 7 ] 71^^ tilJE^c^ #7>3}-i ^ tifl^^^ afll ^ ^12 
H-71 °1^1^>31 ( Stb #7l IHfolH #^51^ Wfl^l-^-^ ^2 

#7] ^S^Rr o]^5j.«. S 

^ t a^-¥-^-, #71 ^#3l-^* #7l Hr^LS. ^m\^L, #7} 

l-^-l"* ^ ^ tifl^^^-l-S -g-^Rr l^fM 3 "^, #71 #7f#^# 

##*1^ Hfl^l-^-^S. #7>Sf^# 5L^SRr -ir^t-i- #7>#^-o.S ^-^^ M 

^#-¥-2h #71 l-^-##^- 120^1^ #^£l^r #7>1-^ ^^1-^-1:4 zL-f-^ a] ^ ZLf- 
^ 1"^-* ^#*R=r ^ZLf-^Sf, Aj-71 ZLf-^^ Ir^HH 7_>S1 ^7111- 

°H*1» *8=#*1 71 Jl , ^ afl^^« ^^1-71 ^ 

7)^&^r ^#*Rr ^1^1 ^#^-31", ^RM^H "oil Aj-7] 

M£ ^*Rr 1-^Hl^, #71 #7>#S.#^ ^^-o. 7 |^^4 n]M 

*H #71-5}-^ ^ ufl^S^*] afll * ^]2^7l ^^JI, iE*V #7l #^-##^- 

oflAi Hfl^^o^ 5^*^ ^2^-71 ^S^Rr o^s^S. ^^Cf. 
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4^4, #7l ^^"Sl-^l- #7l -gr^-JI, #7l £^ # 

#4 « ^ afl^l-^-i-S. £-ff-*Rr 4*J4, #7l -g-fj-^ #7>l~iHH ^sj- 

1- ^^}7] 7l§^ ^*Hr 4^4, A oM ^1^7> *J=#£ #7>1-^1;^ J^S- 

* #?1 7l§^4 ti^H #7>5)-^ ^ Wfl^sl-i^ afll ^ *fl2#7l o]^\^} J1> 
S^V ^"71 «£ff- 4*<HH -g-^£ tifl^^o] s^s.^ ^2^-71 ^AJS. <>l*l5^Hr 

#7l 42- 3 -t- ^s>7l ^ 1^4 ^X\*\]6)} 4^ <g#3^ ol^]^. ^S]« 0 >^^, 
^#3^^ ^^Kr 4^24, #7] <3#3^^- #7l ^*>J1 ( #7l £^ # 

^■1-* #4 ^ ^ yfl^l-^l- S 4^4, #7l £^ #4"&^ ^#a^ 

Wfl>§«O.S #7>5)-^ j£^Kr «^ #7>^0.5. 4€*Rr M-8#43 

4, #71 #7V«-o} ^J^^ #4 431-1- ol-g-S>Ct| oll^l^. ^Aj-A^JL, #7l #7># 

^-4 #7>5}-^ ^ Hfl^^^. ^^} 7 ) °]$- >S#*Kr 4^4, °114^# ^e] 

€ #7>#S.#^ s^S-S- AV 7 ] 7l§^4 #7>5l-i: ^ tifl^^^ afl 1 ^ ^2 

H-71 ol^sj-^Jl, Hfl^M-Oj ^s.^- ^2i|7l &lLg. o]^l^>^ 2}.^ O. 

^#2}-^* ^^*>^ 4^4, #71 <3#3^^ #71 fS.O S ^-^>i, #7l 1- 

#4 ^ Hfl^MS-S. ^^5}i; 4^4, #71 £-ff-£ #7f#^-g- ^^1-^- 

#4 ^W^l^l =L^& ^#*Rr 4^4, #7l M"4M 
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7l§^ >^*Hr 434, °11*1^#€ nf^^ #7l 

«fl^^^ ^1-* ^2^71 ^AS ol^lsj.^ Jf^AS. ol^o^c}.. 

°d ^ ^ 434, ^"71 ^^-S}-^^: #7l f^O £ M^ul, ^-71 ^ 
#4 l-s- ^ wfl^^s-S. £-ff-*Rr 434, ^-7] £^ #7>l-^-i: ^3*1^ 

4, #71 #41-^ ^^W#4 =1^*)^ ^f-*S€ M-g- ^3*Rr 434, #7l 

^^M^ ?_>^ °l-g-*M e^g. ^H^l7lJL, #71 #7>M 

4 ^ yfl^Sj.^- ^^>7l ^tf-fr >S3*Kr 434, °fl^l^#€ H-f" 

^ ^-71 #4-&^ $2j*Kr 434, #71 ^-sm #7>i-^-i-oi sM^^ # 

71 7l$^t4 tijiH^H #7>5|-4l £ Hfl^s}-^^ afll ^ ^2^7] Ol^l^}^., 



°X^r-ir |2l^of *Vt}. 
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<44> z} 7 ) ^tfSj-^ 3.7], #7} ^ afl^^o] a7 | =4 JL^ AJ-^S. 

°1 €■ Jit* °l*fl« *H^* r 7l ^*fl q-Efq- fltK olf s.^ a^s. $ol 

*1^* 7^ ^HlTfl 7>^ ^olrq-. 
<45> o^} ^ ^^ofl^, <3#5^°leHr -g-O^ ^^S]^ 

°J A o v ^r ^H*Hfr -g-^iS.*], -i^H^M^r 640)480 2}-^ 3711- ^^JL 7} 

^ ^HHH^- 24>24 Sj-^S] 3711- ^^t*JI 7^*t-cf. 
<46> ol§> ^. AjAHl!-^ ^«-si^ %i-s^H ^Ml^l ^^W. 

<47> 51 2^ ^l^Al^ofl ttj-^ ol^ls}- ^1^ J=Al^ S^olcf. 

<48> $i 21 %^*}^ , <a^^-110^r ^Sj-^* ^ ^*Kr 7^* ^^Cf. ^ 7H 

A o v 7l <^^-110^ 7HleK earner a), ^7flM (scanner) , 5.^ * MlH4|H f-8: S^Rr 
S-AjoiE^jol^H., ^^fEi s-ol ^ ojrf. <^7H #7} ^s^^r 640(column) X 
480(row)Sl sj-^i-i-^ ol s-o^^lcfj! 7}^ *];t)-. 

<49> (block classification part )120£- ^S^IUMM ^^^^^^-Sr 

A oM ^r^l-Jl, ^-71 Ir^^oll i^-sl^ 3*r*H 

^ yfl^M-g. £^Hr 71^-1- ^f7l S>f £o) ^*jzk 120o] yJ . ^ 

1-ir #7>1-^ ^ Hfl^M-S.S-S ol-fH- ^7>7> 3L^H flfe ^^ofl Cfltfl^^; 
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^rm\7) ^t°14. <^H ^-71 #7ltb ^-o] 8 >8 3.7)% 

7V^lrfji 71-^*14. 

<so> <M1MH?-(edge enhancement part)130-& #7] l-s.£"!Hj L 12(HM 

1-^1 #7.>S)-i^ ^^gj-^S. ^ °}%i>\°\ ^7\^9\ ^A)7lJl ^-g- 

* #^1?J 5}-^!:* Et> ^-71 sl-±t|- o]^1^.§> 7 1 o^*> 7 }^& Th2# 711 

<5i> ol^l^.«.(binarization part)140£: ^#-^130^1*1 #7>l-^-s.o) gj.^. 

1-ir 7l§^Th2Sf #7,}^ ^ afl^SMi^ afli ^ ^2^71 &o_3. o^sj- 

Sfrol, ^"71 l-S.^^-120^^ #^5l^ wfl^S 1-^-^1 ^2^71 o]^ 

<52> o]Jpi ol^i 71150^ ^7} °];*ls}~f-140°lH #^5^ ol^sKlJM- °l^tri=r. 

<53> 3^ -g- ^2^a]^o 1 1 a).=. oj^l^ ^1^1 ^ o. 5*1 5^14. 

<54> ^1-71 £ 3* , ^^llO^r ^Spg* ^^Rr 7l^# ^Htc}. ^7^ 

A oM ^^-^-110^: ?>^1 ^(camera), (scanner ) , S.^ ^ i-ilH^H ^ £.^*}±= 

-f-^B^H^, ^o] - ojrf. ^7l^ Aj-7] ^v^^ 640 (colunin)x 

480 ( row) ^ sfitS °1 ^ ^r^JI 7>^*Vcf. 



<55> h.S«5 « 

s — i iL 1 1 nr 



(block classification part)120£r -#7l <£j ^ -^lHHH ^^s]^ 



^-i- -g-^Kn, ^7l £^ i^£)£r Sl-i-ir-g; ^ 
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120ol z| l-^-l-^ ^ Hfl^«#S &^*}$r °l-fr*r #7}7 r i^-sM 

<*o\) cfl^A^n> Ol^l5}-l- ^is}7) #&o]t±. C^ 7 ]A] J$ 7 ) ^ 7 )ifr ti>fif ^-o] 8 >§ 

#±St\ 3711- 7>^Cfjl 7}^*M=T. 

<56> 1-^-^^ (block Growing part) 160-^ ^7] ^JL« « j=l 12 ()41 ^ #7>^-^# 

afl^g ^€ ^ Si^H, #71 #* r -i:^ ^*Kr °1^M1 tifl^^o. 

<57> ^l^l^ A o v -T-(edge enhancement part) 130-^ #^-1604H 

#*}2tel£r #3 ^l-g-^M ^7>#S-^ 4l*l« # 

Sj-iM 3L*> #>1 SM^-g- ol^l^>7l ^tr 71 ^gJ: Th2# 

iHltrtr. Aj-71 4)^1^^-130^: ^ = efl^ sgB\ £E^r 7fl*]^ f-l^Efl^ ^E-|l- A}-g- 

<58> ol*l3^(binarization part) 140^8- 4|*lU=#-¥-1304H #^5l^ #*|-M-^ 5^ 

^71 7l^2JtTh2^f alS^>^ #7>S)-^ ^ Bfl^ShM ^1 ^ *f|2H"7l #SL3- o}*\$. 
*}JL, Str A o v 7l l-^--g-^-1204H #^Sl^ Hfl^«^l 21-^1-^- A}2^7] 
a*#4. #7l ol^lsj-^ <y^7Hl jiifl7H <3^M- 7-1 JL 

<59> ol^L <y^7ll50^r A oM ol^sj-«. U041 A-l #33^7 °1*1SH4:£# tl^^. 

<60> £ 4^ £ ^ 3 AjAHlofl ol^ls}- ^1^1 ^Aj^ JEA]SRf £^olcl-. 
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<6i> #71 £ 4« ^-fllO^: <3#3^# «93*H=- ^7}M 

#7l ^^^llO^r ?H1 ^(camera), (scanner) , SL*$ ^ MlH-r-lfl 5LW^ 

^-A]olE^]o-|^«. ; f-oj ^ ^ o^cf. <^ 7 H # 7 1 ^Sr 1 ^ 640(column)x 

480(row)£) sl-^l-S ol =o^^]c|-j7 7>^tr^r. 



<62> M«jpp=L 



(block classification part)120£r #71 <g 3^11(HH ^^£l^ <8#S* 



#71 ^-^-*>ZL, #71 s}-4ilr^- ^a}^ ^ 

^ g afl^^^-s. -g-^-SRr 71^ ^^^cf. #71^- ^o] !-^ff~£-l20°l A ^ 

°l^lSj-« ^^^>7l fltf°lth crj 7 H #71 #7ltr ^-ol 8 >§ =L7ll- 

< 63 > ^.s-^jg (block grouping part) 170^ #7l 1-^-^^-120^1^ #33^ #7>^- 

Sa^H, #7l #7>«^- fAjo S o]^*V 87flSl ZLf-^H 

€ M^S-fr ^# °lr #7V«^>o.S. 71^^ °1^5r ^ 

*S*>^ tifl^sj-^ #*>3^» ^"^>7l 7l^^ol o]e 7]^&3[ =L 

*}°]7} 3.7\] M-Ai ol^lSj. <^#ofl^ «-o^ ^#ol ^ £ olcf. nj-ej.^ 

#71 ^ZLf-^g ^-170oll^ 1-^1-* nf-^Kr °l-fRr of^-g- ^-#$H 
°1*!5* #S1## ^#^17171 fl^-oltj.. 

<64> ofl^l^#-?-(edge enhancement part) 130-8: It^-^I-^ 170 ZLl-^g^ 

#*V«o] #7j-^sq- ^^sj-^s. ^ ^-7ji§ ol-g-^ #7fl-^-^ 6||*]«. *j=#Al 7lJI 
^-i- #d^l*l sBi-I-g; ^#*H, £t> #71 ^« o]^5}-^7l ^ 7l§^ Th2« 
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<65> M-^-BWblock splitting part)180^r #7l <H|*]i$#^13(H>M #^5)^ nf^ 

£ M# ^^M, ^"71 Hf^^ -M-^-^lAi AV 7 1 ^M-fr ^-Bl^ #^^rf. 
^•71 ^-S.-Ll-3§«.l70o11^ Hl-^sl -g-^HH ol^l^ °1*> # ^S.u>o. «.5l^ 71 

<66> °l^spf (binarization part) 140^ ^-130*11 >H ^-e)^ t^l^ts] 

# ^71 7l^^Th2^ wlJSLSH -^s^L ^ ufl^sl-^oi ^ ^211-71 ol^lsj.^ 
JL, IE*V ^"71 «-g-ff--¥-120<>lH MSjfe- afl ^^s. si Sr^l-* *H2#7l ol^ 
tr^K A o V 7l ol^lsl-^ oJ^Kgr <y^7Hl ^.tll7Hl ^ o| s£ o_ oj-^ol 7^ ^ 

<67> ol^: oj^i 71150-^ ^7) <>l*ISpfl40^H ol^lsRijr-g. oiAltr^. 

<68> 51 5tt ^^1 ^114^^1 ojHl °l^l2r ^-§- S^sHr £^^14. 

<69> $i 5S - <y^y. no ^ ojAj-^^. <y ^ ^ - 7l -^. -^^q-. O^H 

A o v 7l ^^^-HO^r ^HleKcamera), iTflM (scanner ) , SL^ ^ i-ilB^H 5L^rRr 

-f-Ajo]E^lol^« ( ^-ol ^ 5^ ol7lA-l A o V7i ^^-^^r 640(coltunn) x 

480(row)^l ol^ol^iq-j! 7H*}-cf. 

<70> ^-s.«.3.a. (51ock classification part )120^r #7] ^^^-110^1^ ^sJtt 
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^7) ^*>JL, <#7) i^-S]^ Sj-ifl- ^r^M 

A g wfl^l-^l-S ***Hr °}^r±r ^7>7> 3L^-S|<H SUfe 

2] 3.7}^ 7}^jl 7>^*T:Cf. 

■M-S^C block growing part) 160^ #7} Ir^^R^O^H -g-f?-=l #7>^# 

-g- J^^Cf-. >^7l « #7> A>o]o^ W fl^ ^fO S #7.V^# 3£^*rfe l-^o] 

l-^-ZL-f-^Jf (block grouping part) 170-^ #7l M-^Jf 160^1^1 ^7.}^ 

M"§-i: ^^trcf. o]^ #7.>#s.(8>6) *>q-n>o_S. w^sM^ #7>sMi» 
*>7l ^tr 71^.^ ^sH °l^l5r ^f^# 3.7} 7} # 

*rl"^ 7] ZL ^>o}7> HTll ufA^ ol^ls). cgtfdftX) «-7i^ #<g^ ^^o] 

5*4. ^71 M-H-M ^-1700)1 ^ <>14Hr #7} 

°H^l^ v -T-(edge enhancement part) 130^ 170<>1H ZLf-^g^ 

#7}!"^ J}9) oj-g-^H #7 r l-^-0) o\]x]M. ^A o V A ] j7 

^-S-^r ^-^1^1 ^#-1: ^*H. HL^ #7l sfiff cj^^l ^ 7l§& Th2-& 

^"71 130^ ^"71 ¥l = 2fl^ ^ lEfe 7fl^ f|E2))lJ ^Ei# A>-§- 
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M^-eWblock splitting part)180£r <#7) *fl*l^HHM3<H*1 H-f^g 

^71 f^nfjg ^-170^1 *\ =l^& Ir^HH °1*13H8- #^1-^-^ ^-51^ 71 

°l^ls}-T-(binarization part) 140^- 5] ^130^1*1 ^Hr^-SSl sj-^s. 

-§: ^7l 7l§^Th2^ ti^H #A>5)-^ ^ tifl^^o) ^ u] >H2H-7l ol^l^-*> 
Jl, 5E*V ^"71 #^£-fHfl20<>lH I^tt tifl7j-g--ij-o] ^I2#7l ^o.S. oi^i^ 

atr ig^^ ^l2^Aloiloii cc|-a ol^lsj.^]^ ^.71 ^n^AHlofl 4= oi^i 

7l*r31, °l*r ^"71 l-s- ^Al B^f^oil ^7> ?j-g- «^l*>7l 
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Sl^T ^ ^l^lSF ^*Mr ^"71 <4 ^-Ol ZLf-^g^ Ol o.^ # 7 J #7} 

^o. ^o. ^ 5).^^. 7 }7i£s, #71 #7>i~i=-o] af^sM 

S^HH ^"71 l-^H^l- ^ M^M-Sr ^"WlW. ^^Htt ^71 ^4^ 

^71 o]^^-110^ ^W^-g: °J^tH}. ^7H A o V 7 ] ^S^^St N>M cq z^^g. 7]. 

*H, ^Al^oflA^ ^-7l*V wfsf ^-o] 640(N) >480(M) $-±2] 37)1 7V^1^jl 

7>^^cf. StF ^"71 ^^s]^ %xt) ^(color image) ^ 4\^£.7} <&±i 

^^Mgray image) °1 € ^ ^HHHtt #7l ^sj-^o] ^ <3 

=L^JL -^"71 ^^l-^o. s«. 12()o11 0^3^ ^€ -f #71-1-^- 

£ 6^ ^>7l 1-^-^^-^-120^ £Al^ S^olcf. AV7I 1-^-^-^120^: 

71 ^3^-1: ^ 3.71^ ^S-l-S. ^Jl, A ^%^r Z\Z\ #7}^ ^ tifl 7j « O. 

S ^-fMrRr ^*b°r ^ o]aJ| ^ ^-^^1200] z\ lr-Ij-#-i- -g-^Rr 42-3 

^S^-fr ol^l^ n #7]-7> <3<*jo)l uflsfl^n]- Ol^lgj-S. ^^^>7l ^^lcf. 
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< 84 > # 7 ) £ 6-i: , 1-^-^-^211^- ^71 <3^3^# ^=L7}3. £-^4. o] 

°fl ^^-sj-igol 640>480 5Mi°lZL, -SM l-^-^l 8 >g sJ-^°HS, s£ 7 ) l-^-gr^-211 

^ 48007fl«) ^-th}. 

<85> "^-^211^^1 Ir^-^^-l-^r DCT^^^-213^1 9}7}s)°] 

DCT(discrete cosing transform) ^^r^l^f. ^1^*1 ^l^r-r-215^- ^7} DCT 

M HHH -f^rtr DCT 7fl^( dominant DCT coefficients)^ ^rfl^S] ^ t^^c]-. 
°H A oM #^>1:^-S1 DCT Tfl^(coefficients)-^ <HlH*l-g-S(energy distribution)^ 
wti^!:^ ^J±t} €r &-Br 7\^_v\. 5L 7a^r ^-i:^ afl^l-^-cll tfltr DCT 31^1- 

^l^Uog scale)5. SaI^ji 510.^, DCT A ^2) x\n.7$n SLtf (zigzag 

scan order)-!- S^l^Jl ^7} S. 7a°fl £^5} h}<2}- £o] ^-*l~g-.s.eq DCT7 fl^ tifl 

31:^ DCT T^iLcf 3. ^ 7Wj1 oi.g-.g- <y- - co^ £ 7b - ^^s.ofl 

tfl^r DCT Til^l oflui^l £5. ^M3* H*l*KiI Sa^r. ^7} £ 7b^l^i Y^-S- *Jtfl&^ ^ 
^ ^ ^lHOognormal scale)S. SaI^ji °X , X^-8r DCT ^l^^fl 

i^fl ^.^ (zigzag scan order)!- 5.a]*KiL o] ufl Aj-y] 5. 7b°fl w>fif 

°1 ^ DCT 31^7} ^tfl#s] ^ jg^oj 3. ^ 7 >^lcf^ ^ ^ 

^9] ^)c%c))*\±r MS-* a] A>-g-£l^ -T-^rttDCT ^(dominant DCT 
coefficients)^ £ 7c°fl Di~D 9 7>^ S^Jl 7T-^*];t}. n^-eM k*i*1) 1-^1^ 

^ -f^tr DCTzfl^ %tJi\&S>\ ^-c. §>7l <-*|-Ai 1>2 }. ^-o] Tflxv^ ^ o^cf. 



<86> 

1] 



S* = ± I 23 * 
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<87> a o v 7 i i>oflAi Mo} i^^fl ^-*V OCT Tjl^l- ^nj^ji, 

S k ^r k^*fl 1-^-^ DCT ^cfliJ:^ ^ S]in]*Vcf. 4^ .g. ^Al^oflA^ 

-f^tt DCT 7fl^<y Di - D 9 7}^^ DCT Tfl^ ^ 7ll#*);il. 

<88> #71 oflM*) 7j]^215^ #71 1>3\- ^AVO. S - M^s. 

(k=0, 1,2,..., 4799 H tfl^H ^3*11}. zlb^zl #7l A S k 
(k=0,l,...,4799)-I-gr 7l§^ 7jl#^217<Hl <y7}4gt}-. 
<89> Aj. 7l 7 ]^^- ^A>a.217^ #71 ^ 7ll#^ °11M^m S k (k=0,l,...,4799)# 

# 7>#*V ^, #71 7}#^ #*H-M-Sl oflui^l^ #7fl^(TBN)S. i4¥^ 

<S k >^- olnfl #71 <S k > ^ *>7l <^«)-# 2>^ ^-ol #71 <S k 

> ^ #71 <^M]JL# #7>« iE^ tifl^^-Jlig. %^}7] ^tb 71^^" Cth7> 

<90> - 1 r fV 

<s - re/7 ^ 

[^*}-# 2 ] = cr* 

<91> #71 <^*V# 2><^1^ TBN^gr 1-^-^1 # 7U^!- M-E^^flcl-. 

< 92 > «. 2 19^ #71 oim^l 7^1^215^1^ #^sl^ 1ti7lt(^ DCT 711 

^tfl^ ^)«T ^f^i #71 °g^Sl^ 1-^- ofll^lSM- #71 7l 

CthQ HlmsH z]- -§-7}« SL^ Hfl^M-JLiL S^tf. olnfl #7l 

^219^ M Srfi-fe- ^71 <^*v^ 3>o\] M-Bj-^fl t.}^ ^oj, s k &ol #71 7l^^ CthJi 
^ 3.^. *fl#*Rr ^*}^mCB)<LsL gr^JL, #7l 7)^& Cth^cf 31- o. 
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<93> IF5*> Cth then CB 

3] else BB 



^7]9\- £o] «-g:fHfi20ofl -g-^ sHife 0-255^1 =l2\]o) efltf 

(gray level )^ 7>^ ^ ^cf. # 7 1 Ir^fPf 120^ ^^.cq c$^*. z| 

4 ^^1^^-120, 1^^-160, Ir^-Hf-^ -^-170^1 ^ $X^. ^Hfe 

1-^^160^1 ^^S)^ ^-^-S 

#^-^^160^ #7j £^ #*>M3 °3^^r ^(growing)^-. ojufl # 

71 #^^^-^120^1^ *>M-^ #7>7l- #7> /.}*]$] tifl^Sl ^^S. #7} S^if 

^ Wfl^l-^S. ^5)^ ^7> ^ ^4. ^"71 ^M"* ^B^T S. 

^-8: ^"71 #7}"-^ ^^ELS*], A oM «.s AH1 ^>^ 7 |. Hfl^^o. 

^7) 1-^-^^160-^ ££^11 ^Ei (morphological filter: ^Bfl«M 

^ 5a^r. ^71 #7} ^7>l-s.* sHKdilation)^ 

^ ^( erosion)*}-^ ^ (closing) #7>#^-# ^^trCf. ^ ^ 

^ tflJfs] ^-§- *fl-?-^ ^c-fl &* 0 V-g- ^-sfl ^7} #^o] Sl-^-lA^ # 

(R.C.Gonzalez) 2]- -f^CR. Woods) #^ ^ "Digital Image Processing" [2nd 

ed., Prentice Hall, pp. 519-560, 2002)^1 71*11 £)<H 9X^. HE)zl ^7] ^^^160^ 
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<97> #71 1-^^1600)1^ #^£)tt #^-111-^-^170 JE*r 

130^1 ^ $1^. <^7}^ #7} tt=L&3& ^-170^1 0 ^£]^r 3+* 

<98> ^-71 ^H^^tfOg: #7l M-*fi-Jj»-120 iE^r #7l ^160^1^ 

*r ^-7}^Sr ^#£.5. <y^*r 87fl^ #^-l-# Zlf-^s>^ 24>24Sj-4i3 3.7}M: 7}x]±r 
^€ -M* °l^r #7] 37l7> 8*5^3 3.7}% g^n, °1 

e d #*}-i-^-(8>6) wfl^S}-^ #^>^# ^^-^-71 7l^^ °1 

°l7> 37)1 ^ °l^ls|- <3#o)H l-^-^^l 1:^^ ^#<>1 1H9^- ^5L . # 

7l<4 ^-o] Hf-^ ^#*H 3tr ^-#*}^3.*1 oj^l 

3-3 A]5l^# ^#^1*3 ^ ^711 ^Cf. 

<99> ^-71 #^ZLl-^ ^170^11 ^ #^51^ # 7>1-^-^ ZLl-^^ *^-£r ^1^1^ 

#-¥-130011 9j7>^cf. #71 <>ll*l^#^130£: #7l #^"§-^120, #^#Jfl60 iE^r # 
^-^f-^-^-170011 ^^1" ^ ojnfl AV 7 ) 1 .s.«^.«. 120 ^ 

-^#-?-160o1)Ai #^>1-^ 8>85}-^ H7l# 7>Xl^ A o V 7 ) ^-S-ZL^. 

^-¥-1700)1^ ZL#^€ ol^l^ ^X>l-S. ^ #71 #7fl-S-^ o]^ e >^ 

8711^ #^-1- ol nf-^gs} 24>24£}-rfco_| 3.71* 7>^cf. 
<ioo> ^-7) o 1 ]^^w. 130 ^ r ^^efliJ ^Biquadratic filiter : QF) 7fl*}^ ^ = Efl 

^ ^(improved quadratic filter: IQF)1- ^-g-^ ^ ^icf. # 7 1 ^^efle] £ 
8ofl £Al^ «>s4- ^o) #^>#^# ^fl-5|-«r ^ #71 ^fl-^-^ #^>l-^3 ofl^l- f$^X\ 
7}^, #71 ofl*l7r #^>1-^ ^^5}- o]^^ «v 7l ^ £ 

#71 o^fl-S).^ #7>^O.^E^ #^fl-^-0) sj-^-g- o}^^} 7 ) o)vJ- 71$ 
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& BTH# ^ ZL5]J7 7 j]A^ ¥|i=ilfl3 €^ £ 10°fl Hj-fif ^r^>i-s. 

^ 3l^€ 7l^^# #^M.^o] Jrj-^-g- o]^l^>7l 7)^^ BTH N # 

<101> AJ. 7 ] tr go. ? j£Ej)EJ ^E^# Ol-g-^ ^^^^.o] ^ Al7 ] 

<102> *£ 7 ] £ 8 * %^f>}^, ^ ^1171^^^1^311^ ^71-1:^-51 Z}- 2h£« ^>2}-^ 

^ tifl^5)-^S ^^>7l W *Hl7l^& Thl^r ^l^r*Vcf. *Hl7l^&3l^-31l£r # 

71 ^ll7l§^: Thl-i" T^*}^, Thl^r #7>5}-^Sl- tifl^s}-^ 

Thl^r ¥ #^-^1 SHiS) ^-^^Kbetween-class variance)7> ^^7> s}^ & 
(gray valued ^tr^K j£ 7 ] *\]17}^& Thl^r _2-3(0tsu) ^ Stt ^HMUKapur) 
^•S- ^V-g-* ^ ^4. A o v 7l iLs «o v ^^- *l~g-*H ^"71 *fll7l§& Thl* 7^1^-^ # 
^>7lSl- ^ <^*H 4>«fl Sl^fl ^ ^ °l^r -2.2:(N. OtsuHl ^Sfl ^S. 

^ "A Threshold Selection Method from Gray-Level Histogram" [IEEE Trans, on 

Systems. Man and Cybernetics, Vol.SMC-9, no.l, pp. 62-66, Jan. 1979. ]°\] 7]^\^\o] oi 
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<103> ~, 2 

Th } = argmaxa g (D 
r 

2 (7") = A (^i (7") - /i) 2 + P 2 (T)(m 2 <T) - ju) 2 
= P 1 (T)P 2 (7)(M 1 (T)-/i 2 (r)) 2 
a|(T): between-class variance 
T: gray value 

H '■ mean of the total pixels. 

jUi(T) '■ mean of each class defined by T 

P t (J) '• relative frequency of each class 

<104> zlzIjl 7jl^313^ <#7] 5fi## #7] 171 §&Thl^g- 7)^SL 

3l#^r. ^-7] Jg-g-iJ: ^l^Cmean computation for two classes) ^ 
-S-^, ^ WW x(m,n)^ sf^-i-^- #7] *lll7]^& Thl-i- 7)^<LS. f>}7] <^*j-Ai 
5>2r ^-o] #*}3Bi( character pixel: CP)^r «fl^ SMi( background pixel: BP) .3. ^-^ff-tr 

Pi* 

<105> If X ( m , n) > Thl then CP 

5] else BP 

<106> s$ 7 ] <^«H 5><HH x(m,n)£r WW* Thl£- #7l 2}-^#^- 

<107> s c 

Ho - 
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<108> #71 <^*H 6>°lH S c ^ #*}sMiSl H 71 &°\ ^o]jl, N c ^ #*>$-4i3 S b fe 

<109> 2^ ^fl-^315^ ^-7] <g 3 £| #7>« x(m,n)^ ^-db*^- #7l ^^7}1^> 

^313<HH #7>2}-^Sl ^ # po *H%#±Si\ Jg-g- «V 7 | £ Ul o. 

71 ^fl-^315^ ^-71 x(m,n)s] ^-iff 

ftcq ^^(dynamic ranged t^l^r 7l^g- ^tb^. #7l ^Sj- 
^-315^ *}7l <^«H 7>^1 ^sfl 141^ x(m,n)^ sj-^^^r ^S^h}. 

<110> 

7] CHo-H,) 

<X11> x N (m,n)^ ^fNM ^*}l-^§r , U 0 ^ ^ ^7] M-Efxfljl, 

Ui^ «fl^S|-^ ^5 #71 &.g- M-Ef^cf. 

<112> olJp- ^StQ #71-^ x N (m,n)£r ¥11=^ ^-^317^ ¥l = 2fl^ 

2}-€ 3^1^ ^sM^ ^7411- Ol-g-^ ofl^^- ^ 0 VAl7lJl ^Al7l^ 7l ^-g- 

T*lt4. £ 9^ ^7) = ^e]^-317^^ ^^sl-ii*^: £ 

*}*}JL 9X°.^, <^n+) 8>^r ^7] ^ = 5fli« ^sl^-317<H]^i #7}^ sj-^vl- ^.Eisfl^ 
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<113> 



3»o = 



f 4 4 \ f 4 4 

Mo + h \ X *2.-l + ^2 2 + *3*0 + *4 X + h 5 X 

'=1 i=l J ^ i=l 1=1 

( 4 4 \ f 4 4 



(=1 



(=1 



i* =(t + l) mod 4, i * * = (/ + 3) mod 4 



<114> 



#7] f-l^-sfl^ 2] 3 ^317^ SJ^^M, #7l ^fl-sJ-Jf 319 

^ ^7} f-l^efl^ #^>#s- y N (m,n)^ ^^fl-^H #3 y(m,n)^r ^1L>^. # 

71 <3^2Hf319^r ^-71 ^3^315^ ^fl-s}-^ ^>m.s-^ sh^s-j- ^fl-gj. ^ 

^71 ^ ^^S. £^r*Hr 7l^# olnfl « ^3^319^ *>7l < 

9> ^ ^-o] ^ 
<H5> 9] y(m> n) = yN(mj n )( U0 - Ul ) + Ul 



<116> 



^71 ^^3^-319°lH #^V1-^- y(m,n)^r ^SpfUO ^ ^1271^^ Til 

^--¥-321^1 «el7>^cf. ^-71 ^1271^^ Tjl^-^-321^ ^"71 ol^l^w-uooHAi #7>#^-ol 
^Ir-i: #7>^ ^ afl^^S. ol^5}-*l-7l ^tb ^l27l§^ Th21- Tll^H , ^7} A}27] 

Th2^ ol^l5|-«.i40ol 71^^ BTH7> ^rf. #7l ^1271^711^321-1: ^>-g-^ ol 
tt^ A o V 7l ^ ^-ffs)- ^-319^1 ^fl-SHS ^7>l-s.-g- v\X\ ^sfl^ ^ 7l# 7 |^- #7>« 
JlS ^^^W^7l nfl^-olcf. olnfl Al-7] ^ 2 7l§^ 7)1^321-^ #7l ^ ^ 3^ 
7>^s Hj-^Ooll cqsfl Aj-7] 7l^^t BTH( *fl27l Th2)» Tfl^ ^ o] nfl Aj- 7 } 

y o v ^* ^}-§-^ ^-f , ^"71 *\}27}&& 711^321^ #7) #7}!:^ 
* A oM <^*H 4>S>j- ^ 711 ^V*H ^71 7l^& BTH# TH^l-t!:^. 
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<117> 4M*V S. 8^ 7}x)±r °!H%HHfl30^ #^>#^( 

#^^^1- #^ #7) ^ilr-i: ^3=^ ^sl^H #7-}^# 

iEf-*Rr <*ll*l« ^=#*m * , CM # 7 1 ^t?5)-^ #^«(2^ ^-^># 

*t *$$3. #7l #7}-!-^ S^^S.^ t^O] sj.^ 

<118> # 7 ] c 82 f ^-]£LHflEJ ^Bi# 7fl>*i*H t£ 10 2}" ^ 7fl^ ^-]£LEfl^ ^ 

»<M-°s #^>lr^ af^g^ 1-^-)^ <^1^# ^#^1€ <r SI 

4. £ 10^: 7^*1 ¥)JBeflBl 3|Ei# ^1^1^^-10^ £Al*>Jl o^cf. 

<119> Aj-7] £ 10 *- ^S^, ^ ^171^^7^1^311^ #^>^^ Z| 3^* 

^ wfl^^S. ^*>7) ^tb *Hl7l^& Thl* 7fl^t!:nf. # 7 1 *lll7l§& ^3^311^ 
#7l £ 8^ ^171^^1:^^-31121- ^^Icf. 
<120> ^^#^-313^ #71 #^1-!-^ sj-^s.^ ^. 7 i ^li7l^^Thl^r 7}^^S. #7> 

Wfl^^S ^, #71 ^l^o] ^-7>^ ^ tiU^s}-^ 5g-g- «| 7 mt 

"i: 31#tH=K #71 ^-3-^7ll#^-313£ #71 £ 8^1 ^-g-^ 7j] AV«-3i33zl- ^oj^- ^ 
<121> ^5^315^- #7l <ims\^ #7V^ x(m,n)^ 3B^* #7l ^^1#^-313°H 

^ ^7}S^*1 £V7l t Uo tf tifl^^-^ ^ H-71 & 111* ol-§-*H 

#^>5)-4il- lofl 7\y?\^: wfl^5}-dbi# 0<H1 7\v\^ &°_S. ^fl^^tf. #7l ^fl- 

3^-31551 #71 £ 8^1 ^5^3153]- ^-§- ^r^tbcf. 
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J 

<i2 2 > ^AAAA^n^= 3ffaJ-€ sMi^] ^sM^ #311- °l-8-*M ^ 

3tt ^^-^ ^^s^-^-i- JE^Sl-Jl SISL^, <^n+) 8>^r -^71 ijqjEiefl 1^^317 
^"71 ^ = 2fl^^^-^-317£ ^-71 £ 8^ f-I^Hfl^^^^-317^ ^<H*V ^^-g; ^ 

M0£: ^-|- ^^^>X] <&JL ZLtflsL #^^4. ^^H ^Spf 

140<H1^ ^-i^S] ^s.^- ol^l2).^7l 7l§& BTH N -ir ^^^7l ^?>H , #7] 7l] 

^ ^£LEfllJ^E^ Aj- 7 ] ^117]^^ 7ll^-311^H T^j^ *fll7l^& Thl* 7]^& 
^^331°\)*)^^S[Z}^ ^271^^ Th21- ojnfl J\]27)^mh2±t #7] 

<>1 ^3^140^ #7]-!-^-^ s)-^#-g- o)^\s[ 7 ) 7)^& BTH N °.S A}-g-<£rl. 

<124> ^-71 7) 51-^-331^: #7l ^fl-S)-^-315^ tb H <H^5. #7l 

^1171^^ Thl-g; ^fl^W- #7} 71^^^51-^-331^- ^7l ^\17)^^ T5>7l <^r^ 

10><4 £o] ^i^H *fl27l^ Th2(7l§^r BTH N )# ^ 
<125> Th2 _ crhi-^o 



<126> #7] <^^"^1 10><HH Th2^ ^l^lSl-^-140^^ #7>s|-4i ^ 51-^1- ^-^-^71 

^ ^fl-^ 7l^^t BTH N °1^, XN (m,n)^- #7f«^ q-EMM , 

^ ^Ui\jL, y pg- tifl^S}-^ H|7l ^ l4^\Scf. 
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«>4 S. 1034 ^ ^-g. 7Hfe ^^1^^130-^ 

^7} ^I7l§^* ^iWH #7>1-^-^ 3^## ol^l5l-^7l fl^ 7l§^BTH N ^r 

^ ?-} = 5fl^s|Ei iE^r JE 103f 7^*1 ¥]^efl^ ol-g.^ ^ 5£4 

S)- £82f ^ = Hfl^ ^Bil- oj-g-^ #7.>^(H^ 

°l*l3**H o]^^.^^)^ ^ c. m.s. o] ^ 7 1^ f% 

^*}^ %HM7l^ 7l^# ^*Vtf. olnfl A o V 7 j 7fl ^^ ^] = sflBJ^Eil- A>-g-*} 

^ ^-f^l^ ^-E.2fl^ ^B^H A)~g-^ ^S^>^ ^Cf. ttj-Ej-A-l Aj- 

* 3£^Kr ^H-^Sl-^)* <^fWHr #7>l;-S-(a^ #A}#^ 

^V-g-^ A oM ¥-l = Sfl^ #7> "(HL^r #7>1-^ S^Hfr 

=L^^)^ ZlcflS A>-g-^, ^171^^ ^2H*M ^71 71^^ BTH N * 3RHM=h 

£ 11a - £ llc^r ¥l^Hfl^ €ei(QF) ^ 7fl^s} ^£L5fl^&| (IQF)<^ #3 a]^ 

^*>7l S.t£°M. o)7}*\ AJ-71 £ lla^ ^E^l ^^s)^ ^^5j-^ol^ ( J£ 
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llb^r QF ^ HA]^ 01 ZL, S. 11c IQF ^-9] <3 H^l^ 54 

<129> ^^^H^lSOollA-l ^-g-S.^ ^-71 o^l^^oo] #3£r °}&% 

^140^1 #7>1-^ i^>^ ZLf-^s} #71 011^1^^-130 

^ #^ W€-Bl -fl8(H <?]7>^cf. a o v 7 ] # ^m.s.o. ^^Hr =L^g. l-^-i: 

*>^7 -^180^ ^7l ZLf-^ ^"71 o^Kg, ^is}^ ^3 

^^Kr ^r, 24>243*-i 3711- 7H^- ZLl-^^ £-«MM f^oHl 3*1*1 8>8s)- 

i 3712] ^>m^. ^#*lcf. 

<i30> #71 ^^e|«i80 JE^r ^-71 °fl *| ^4 vj t-130°11 #^£l^r #7>1:^ o^s^f 
140*11 <a^T}. zLe]ji #7l ol^lsj-^-uo^ ^-M-S-^ ^ if A oi^isj-sl-71 # 
71 13(HM #^sl^ a o v 7 ] 71$^ ^^tj-. ojnfl ^1 o] & s^l40°fl 

sl^ #*l"M£r y(m,n)(£ 8^- ^ ¥| = efl^ €^<>1H ^*1"M0 £^ y N 

(m.nXS. 104 ^ 7fl^i^ ¥l = Hfl^ l45}Ai ^-71 

7l^#S. BTH 5E^r BTHn°1 

<131> ^-71 ol^^-«-140^ ^"71 ^Al£l^ t^t^^l 4 SBlS* ^"71 7l^&-§- 
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oj-g-^H Hfl^sMlSj- #^>^S M^aL, ^71 ^€ #*>3^ £ «tl^^« ¥ 

°1 tfl-g-^^ 7] #7l #X>1-^-^ Sj-^s-c. y] JIL ^ ) alH7^4 AV 7 ] <g 

51-^1-^ ^l^S^Rr §>7l 11>4 



<132> a , ifX"»»")>S7'H or ify^m,^ >BTM^ 

11] 1 p, otherwise 



<133> <^A1 ii>o|l^ y( m , n ) ^ BTH^r ¥|i=2fl^ iWj^ ^*}^ 3l 

7}&&*)JL, y N (m,n) ^ BTH N £- 7fl^^ JgEH^ #7>« 3l 

<134> #7l o^sj-tLuo^ ^7) 1:^-^^120 #-"-160^14 nfl 



£ 12-51 15*r AA ^3 3 >fll^H-^l4^A]ofl6)l ufs. ol^lsj- ^^V* 5LAl§> 

^ #71 51 12* %^\°\ ^I^aHHI xr}-E- ^#2}-^ 4 ^ 

# #3)^, ^S^l ^^51^, 411#7lHH °1* 413^^^^ #7l 
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£ 16^ £ ^HH tr^ <g^£)^ <3#sM£# ^ Hfl^ 

A o V 7l £ 16# ^ , ^^"Sl-^ol ol^£]^ 611^^1 M-*W-21l£- 

^SJ-^* £33 371^ Ir^-iLS ojnfl ^gpgo. 640>480 sj-^o]^ 

8>B^±S. M^-fr ^*3<s}^ 480071] ^ ^-^ 

613^-Tfloll^ #7l 1-^-^2. BN^- 0^.^ ^-JI 615#>H>H BN^l 
# ^l^tf . ZL^JL 617^711 oflA-] dct^^^-213^ <^]^*V g-Jj-fr DCT ^Sr*M , 617 
#7lHH ^lH ^1^1^215^ ^7l DCT £«-3 ^ tfl<*M -f^*V DCT Til ^(dominant 
DCT coefficients)^ £i«^ ^ S k «- Tfl^HH a^^tf. ojufl t^fso] DCT 

7l]^rl:( coefficients)^ <*fluj;*] (energy distribution)^ wfl^#^-^ DCT 7jl^j±cf 
^ 7V*H, Hfl^^ofl cfl*!: DCT 7)1 oflui^l £i^r <$7] JE 7a4 

^ ^3:2 ^-71 #7V#s.ofl tfl^ DCT Tfl^ oflui^l ^-3£^ £ 7b £f 

^ 7>^cf. 4^ k «J^ ^oflA-1^ DCT^^^l ^cfl^ SMr #7} <^ 

Cf. ^"71 619^;7)H1^ ^1-71 S k # ^t!" ^, 621^-711 ojjAi n}^ nV S k^_ ^A]-^.^^. 

7}- 3*r*H, ^fM^ 623^r7^HiAi -i-^-Hi^i- 3T>q. ^7H^i * 615^711^ sl^o^} ^ 
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<H0> #71 615^^1-623^^11- aHH^V'S, DCT^^213^r A DCT^^^Ml S\ 

^ , ^-71 oflui*l 31^215^: ^7) <^*H 1>4 7fl## £€■ 

(k=0, 1,2,... ,4799)^1 cflsH #71 z}- fs| ofli^^ S k 

(k=0,l 4799 7l^&7ll ^217^1 <?]71-£t}. #7l 7l^7ll#^217£r <#7) A # 

^■^S 7fl#sl S k (k=0,l,...,4799)-1-^ 7K>t!: ^, #7] ^^H-^-^l <^1 

M*l3Mr «S] *7fl^(TBN)S i4¥<H <S k >-g- °M ^7) <S k > # 

71 <^r«H 2>4 ^O] , °H^1 ^"71 <S k > ^ #7l ^AVA]^^ #7}!;^ 

Sfe B^t^S ^*>7l 7l§^ Cth7> £4. . 

<141> #71 7}&& Cth# ^, #7l A M^-g- #7>^ ^ ^"-0.3. £-^-<5Rr 

**Mr ^JW. ^ 627#7lHH M-iSJl BN-i- OiLS. ^7l2j-*V ^, # 

71 l-^-»iJLBN°fl sfl^Kr S k # ^^l^tVcl-. nelJL 63nM<M #7l -g~fM219 

^ #71 <]ms\±r S k #71 7l^^ Cth^- tiling BN^l SH^5l^ # 

7>1-^- «fl^t^S ^-^-^4. o]u}\ #71 « S-fi-fe #7l<^^ 3>=>H uj-E}-^ 

*W ^1, S k ^7} 7}^ CthiLt} htIM- ^-o.^ «-s.w-219^ 633#tHH ^ 
£}^r BN ^7>>mo.s. ^-^-s>j7, #71 7}^& CthiLt} 635#7lHH sfl^- 

£l^ BN afl^^o^s. ^SHtW. °1^ M-o] Pj-^l nv ^o]7l-l- 

639^7115. ^^Sl- ^7>Al^l 629^7115. S\^o\7} #7l 

^ ^ #4 r!t4. ^al ^"71^- ^A^ ^r^* , 1-^- • M- 
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<W2> #7l<2j- ^o) M-g^ &^o) 415#7lHH Ir^-^S BN* 0^5. 3L7l^ 

tr -f , 417^-^^^ #7l «a]J:<Hl tfl-s-^Tr <3^*V ^, ^o] 

7]-^ol7> ^A>tVcf. olnfl # 7 1 l-^-o] wfl^l-^-ol^, 423^^15. afl 

^ 3^#-§r wfl^sMiS] #71 ^1: £W<*1 °l*ls}- - 

^ 4s 425i3:>fl<*IM o^sj- ^41- 74#*Vt}. o]$. 427&7f\°\]x] ^ o]^\s\. 

#7l ^^-5)-^^ pW d 4 M-tl7> ^a>^, o>i^ 429#tHH ^-^h] 
« ^>M- #7M^1 * 417^7^ £|#o>7} #7l<2}- ^fr ^4 

<143> HL*> #7l 419^711 ofl ^ ^^li^ «.^.ol #7>>l;S.ol^ 421^313. *|*g*H 

^2) ofl^ f&^A) ?} ^ f^eflB^ ^E^s. ^tg^-cf. blnfl Aj-7] # 

7>«^ ^-g-^ ^Al7l^ ofl *J=# #71 £8S^£ 104 ^ 

^*11 <>l^^tf. 

<144> ^ £ 84 ^ ^J=2fl^ gE)« ol^>c^ ^J-^-JLo} ofl^S. ^#^7^ ^^g. 

^7-1 #7>#S-^ z| Sf-^l- f7}5[i4 «fl^5l-^L ^^>7l $\^V 417}^ 

Thl* TIIaHsVb^ #71 ^}17}^ Thl^ #7>5}-^4 ^ ^TTlHlA-1 

¥ ^Fr^ A>-g-^cf. olnfl #71 *fll7l^& Thl^r ¥ ^ 

^1 ^r#£l *>( between-class variance)7> ^\t\\7} SKgray value)^- ^i^^> 
°i, ^71 <^*?-# 4>ofl £l*fl ^ ^ . 

<145> - WJ^S. Aj-71 #7^^-51 Sj-^^ #71 ^1171$^ Thl* 7l § JlsL #7>^-^4 

Hll^Sl-^S #71 #7>l-^-0 1 # 7>^ ^ WU^SH^O) 5g-g- ^71^ 711 # 

^ ^r^W. #7l 7ll#(mean computation for two classes) # 

^ii^, #7>1;^- x(m,n)£] sMxl-* #71 *fll7l^& Thl^g- 7l^o_S #7l <^*># 
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<146> Afl <y^S]^ x(m,n)3 3Mi#* #7l ^&7|]4K»jS-3134H 

7>5h^» lofl 7}7V£ SAS, «fl^S)-i» 0°1] 7>7>^r fto_3, 

^ ^"71 7><^] 2)n #7}^ X (m,n)^ ^iff ^fl-sj- 

<147> Tfl ttl^fls. # 7 ) ^fl-^ #*VM x N (m,n)* ¥l = Hfl^ ^7}^^ ofl^l 

^ ^^*>7fl ^B^Kr f^o|| ^7+5^, ^7l <^*H 8><H1 

<148> cf^J Hi^fls. f-] = efl^ ^e]^ #7>^ y N (m,n)* y(m,n)* t 

A Jt4. ^7l 43 £ ^-71 ^fl-S* o*HHH #7>«S] ^itt 3 

ff-21- ^ o^cq «V 7l ^cq i£^H- 71^* ^^W. ^7l 

<149> tt^js. ^fl-sj- ^<$X) #7>#^- y(m,n)* *l-g-*H *H27l^& Th2 

1- ^^W. -3M A]27]^& Th2^ #7>1:^-^ #7>3-dt: ^ tiflTjs}.^. 

m\7] 7l^& BTH7> ^Cf. olnfl ^1-71 *fl27]§& Th2^r >8-7l Hl^r 

3 Hj-AlcH] ^ ^ XI Cf. oltzfl ^1-7) «o^* ^>-§-*>^ ^-f , ^"71 ^127)^^ 
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Th2^r #7l ^fl-sHU #^1-^-2] ^itt #7l <^*}-# 4>^ « 0 >^ o.s X|#*H 

#7l 71^^ BTH-& ^l^^-nf. 

<150> A o V 7 l T£ 10* -^7}-«^ d\}7]^ ^#A] 71^ ^-g: #- 

71 #7>1-^-^ yj- #7>^5q- tifl^^S. £fi-^7l ^ ^171^^ Thl* 7fl#*V 

cf. #7l ^ll7l§^:Thlsl §^ « 0 >^^ #7l 5L 82] ^1171$^ Thl4 -g-^ "^SLS. ^ 

<151> - #7) 3Mi!-# #7l *Hl7l^& Thl* 71^0.5. #7}2f^^ 

Wfl^5)-^3L , #7l ^V^JLo] #7>^ ^ Bfl^SkM 3^ «M^^- 7fl# 

#7} ^ #7} 7fl#frKr #7] £ 85} ^^11-71 & 31 # 

HVrt O.^. ^-t ^ o^Cf. 

<152> ^ #7l #7f#S- x(m,n)^ #71 #7}SBl^ S%ft &7) 

0<^1 7}7?\$: ^o_S ^fl^W. #71 ^J^S. #71 £ 8^1 «o>^ 

4 ^.<atb ^ ^ sat)-. 

<153> Uil #7] ^fl-^ 3\-±2) ^2}-^ ^7j)l- ol-g-SH ^S|*>H.S. 

^ , #7l #^^.^1 6\]^)Mr ^#Al7lJl #-g-* ^hh^rf. #7l ^ = 2fl^ ^sl hV^SL 
#71 £ 8^1 f-l^sflBi ^^^j. a 0 >^ o. s ^ o^rf. 

<154> Aj- 7l ^171^^: Thl# ^271^^ Th2S ^#W. cl^ # 

71 ^^EflBJ ^£ # t,>#^ ^^^W gJrJI ^3}- 5} # 7.>#S.* o]^lS|. ^ ^ 4 
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-8-^ #4 ^ll7l^5t Thl^r* #7l <^*J-4 io>4 £o] ^s^H ^]27l^^ Th2(7l 
BTH N )# ^#W. 

#4 *V 44 ^1, ^H-SflU 4-§-*H #41-^4 ofl^i- i£#X|2] oft, a. 

!^4 ^H^H^ #7l £ 84 ^ £ 104 ^ 7fl^}4 ^JB 

HflEJ ^Ei# ol-g-^c^ ^ &4. s&7] 7ti*}4el f^efl^ 3gE| ^-7] ?-] = 2fl 

^ o]-g-^ #4"M"8: °]^SH5M ^ °1^4 #4 ^44 ^ O. 

^71^ §-*fl» SflTj*}-^ o))*}M. ^aVaI ?1 ^ 71^ ^^tbrf. ojnfl ^-7] 7 fl*]4 
^^Bfl^ ^ «o V ^# 4~§-4^r ^-M^r #4 f-)^.efl^ €^14 A>-g-^>^ °^ffs}- ^ 
4* ^*344 8^r4. 444 ^71 = « ^Ei# A>^>^ T^-fofl^ ^"71 ^£L2flBJ 

#4 «-g; ^^s^Hr ^A)o]] ^fl-t^ -^-^JHH 7l^& BTH» Tfl^RV 
4. ^44 #71 7^4 ^.Befl^ €41- 4-§~4^ T^o-oll^ ^^efl^ ^ 

4 #4 1-^-* nr]]S 4-§-44, ^ll7l^Thli ^fWH #71 7}^& BTH N * 4# 

tb4. 

#71 421#7lH4 ^JELEfl!} SL^ 7fl^d^ f-l^Bfl^ 44 4^* ^*34<*1 #4 

^ v #* 4^4 7H <>fl4* ^#4^ ^4-8: ^^tb ^, 423^7lH4 ^7>l-s. 

sMil-^- #71 7l^^j: BTH BTH N 4 45144 444 ^W4. # 

7l 44i ^01 7l^^r BTH SEfe- BTH N Ji4 4-°4 #7l sfl^4^* 4 ^4^4 h| 7 ) ^o] 
P3h^ ^444, #7l 5j-ih &4 4^& BTH BTH N iL4 3. 4 Sfl^ #44 

4^4 liM Q^Ai >£44 ^, 4254 4°114 ^.mo} a> 7 ] oi^is). ^o. 

44^4. ^, #4-M4 #4-M-4 4^ 47l gjt## 71^^ bth 4 «l^i*> 

44 s4s)-^ nfl 733^0] «v 7l ^o.^ oi^i^*v ^i, zl ^ 7;^t!-4 ( ZLEi 
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M- 4 V 7] 419#7|H>H afl^l^M^ Aj- 7 j oflxj tgAj- ^sl 

£ 17^ ^"71 ol^Sj- ^e) SLA^Kr ^#£o]cf. 

A oM £ 17* #2^}^, ^ ol^l^uo^ 711^711 oflA^| ^AlS]^ -i-s-o] ^7}# 

7^1«^]>H PN# OAS ^7l^>Jl, 715^:7^H1^ pn^ 5)-^ ^Afl^J- 

4. 6 H A o v 7] #a>1:^-^ gj.^ ^v 7l E 8 5c ^ £ 1Q6 \] o)*fl ^]H.eflEJ ^e)^ 3. 
^7> A o V 7] ol^l5].«.140^- 717^^^ ^"71 <^r^ 11>4 ^-o] <>}^ 

^ SJ-^SM: ^-7] 7l$^4 ajiii^a] a££^ PS °l*l£}-^cf . ^, ^-7] ^l^ sfi: 

3 ^ V 7] Aj-7] 7l^^ iLtf 3.7iq- ^-O.^ 721^^1 ^l^i Sfl # sfif #7>5|-^^ «| 

71 & al ^^Kll, ^"71 7l^& 4 719#7lHl>H «fl^^i« afl^SM^ «| 

7] & PS ^^4. H^Jl 723#7lHH *fli£ ^>«o) tfltb ol^lsj- 

#^>^^7> 3a>*H, 729^711^1^-1 SB^M s>i4 ^7>Al 7J * 715^- 

Tfl S 3#°}7}- Aj-7l«4 ^ °1^2)- ^Bl «>4 ^r^W. ^7l«q- ^-ol o]^ls|- 

#x>^^-^ 2^1-^ «>7l & a 3ife PS ol^^-^cf. ael4 # 

71 71H2:7jHH Bfl^t^os ^r^sl^, #7] °}&%-¥-140-& 731^^-739^7^1 # 

^71 #*}«°1 ol^ls). ^, 427^-74Hl^ ^7fl 01^34.^ f^oi AJ- 

71 ^-^2}-^^ p}*lnV ^-S.ol7> 3*>*H, Oj-q^ <^Al 429#7lHH t^-H}lf *>u)- ^ 
7M?1 4" 417^7^15. £)l-6>7> ^7l 5f ^*)vg- tiV^- ^t^Cf. Aj-71^- ^ *}--§- 
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^^•^^ v}x)t$ ol^lg). 427#3HH °1» ^1*>J1 431# 

o]^]^ <8#3-^ ^sf^-g- o]^7]^ *iiHr}ZL ^JLUVnf. 
<160> ^ a}*^ #» £ 131- £ 7%2^}*\}°\] 4^ <3#5^£l o^s* 

¥*M- # 7 ] ^112^^1 ol^|5|. ^4-^ Aj-7] 4 13#7lHH 

# #^1"^- ^ tifl^MO.^. £-Jff-^ ^, 511^^1 <H1 A-l # 7 ) <g#0. 

^^Cf. #7l 1-^- £-ff--4^£r ^71 £ 164 ££r ^*r3L ^M^. oH # 7 1 

^cHH #7>7> A>o]^ yfl^ <3^_OS S^rfe 1~^°1 all 

^^SLS. ^ 9X^. 4^1 ^"71 511^7]1^ ^S. ## ^oflA^ #71 

<161> #71 M~S.##-£ *>^r -^^r ^"71 ^>#^ ^#<5>°3L*|, #71 ^A]o\) 

#7f2)-^7> £^ tifl^^S.^ #7>1-^0.5L ^S}7] ^^-Olrf. #71 l-^-##^r ^7} 

^ ^-ol £i^|| 3gEi (morphological filter: ^Efl^M A>-g-^}al ^ 

^ 4 s #71 ^ ^Ei^ #71 #7>1-^-^ ^-#(dilation)*r ^ ^ 

(erosion)^ ^ (closing) AS*) #7.>l-s.^. ##tr^f. ^r, ^<S^ ^ ^ 
^ ^H-ffe ^ W *HfrHl ^ ^-#^- :g-Sfl ^7} .^s-ol ^-#^0.5.^1 #7>1- 

^4 #7>#^ A>ol^ j7^^ afl ^^s.ol #7>l:^-o.S. t^SlJl 

<162> o^o} #71 £ 1251 ^U^AHlsq- S^^V S^S. ^«g^tf. 

<163> Afl «i^fl^ #7l £ 14* ^l3^AHlo11 14s. eg #^,30} 
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°l3l4 -g-^M- #4£-4. *}4 <$^s[i£o] 411i&7lHl>H 44^4, 413^ 

3H14 A oM <344^ ^4 ^3.7} S. ^ l-^-lr-a- 44 t^|^4 

tifl^«-o.3L £-^4. #4 M~g-^i=. ^-7l 5L 164 ^ ol^ol^lcf. oH 

#41^4 °144 ^-71 £ 8 £ 104 4^ °H4^4 4^ ^ £ 174 
^ °144 44 44^- 

<164> o]xq T>}^2] #7.>#S.(8>6^)^S. 4 ^4^4 #44^* ^47] 314 

ti^r o)*)s]. 4^^- «^ 3 7l7> M^- 44 O] ^ *V ^7j-#^ 7 j ^ 

&4 ^ &4 4°l7> 37fl 44 °144 <3444 1^44 1"^^ ti-SH ^« 

$44. 444 52K34H4 ^-71 £-^-4 ^41-4-i- #^^.5. 4^4 87l] 5] !-«-^§- n 
24>244^^ a 711- 7>4^ ^#^S€ Ir^-i- ^1444. 44 1:4 n.^*3 44 
oilAi 01^1^ ,-^1-:el*> ^ ^4 ^4^-3- ^4 ^#^4^ 

44tb 4214444 M-o} Sj-^s.^- ^JE.^ ^E^H #4« 40} 

°144 ^4tb4. 52344^4^ ^-71 f-j^sfl^ ^4*y 5Efe 7U44 f^sfl^ ^ 

nf^Sl -|-S-44 ^oj-^l ^l^lf 8>6 Sl-i 37151 #*|»M"fr £-Sl ^#44- 

nelJi 423^-4-429^711 ofl 4 ^ -g-el£ #4-1^ sMi#^- 7l§& BTH iE^r BTH N ^1 
°l*il oi^isl- 43^4. 

<i66> vfl a]*^ 47I £ 151- 4^4°i ^4 44^4 ^Hl 4^- ^^-4^4 °144 
^4* 4^4. 

<i6?> 4-7I ^4^4^14 °1 ^14 -§-4£- 4?1 413^7lH14 <g 444^1 ^-s-s.^- #7>l-4 

^ bH^^-^-o.^ «. ^ jf t 511^7110114 471 ^41-^-4 ^4-8: 44t!-4. 471 ^ 
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#71 ^ofl trfe}- #7}« ^ ufl^^o) ol^l^. ^*Vtf. 

°H #7>«-9j ^-f , 521#7lHH # ^^.o. f /jo^ o]^*V 8711 SI ^=-# ZL 

"J-^H #71 ^ nl-^g ^^H^fe- oi^s).^. .-^jit;} *>i=. ^> ^3.3. f/jo^ 

Zf^^H S}-#*> ^, 421#7lHH ^ 

Cf. o]^. 523^7lHlA-l^ ^1-71 ^] = 5fl^ ^E)^ ZLf-^S} ^S.6fl^ ^cy-ofl <fl ^ 8 >g 

Sj-i 3.71^1 ^>^-s.^. «e1 zlbIji 423i&7fl-429#?(l°1M aJ 7 1 

sBi#* 7l§^ BTH SE^ BTH N <=H1 ^*fl o]^^. *)E)^cK olsqcq 5E 
1221 ^l^AHlsq- ^oj^ ^ >JL 

-£ 18^ #71 oll^^«-130^- ^H.EflS} ^Ei# 7,>-g-^ ^0.0^ ol^l^. ^ 

11^*1-71 ^ S^oltq-. ^7] £ 18£- ^4^AH1^1 ^^2flEJ ^Eil- A}-g-S}ctj Ol 

*>tt 34^1 ^^># S^l^l-ji 01 cf. h&Iji £ 19a - £ 19i£r #7l JE 18^ ^ 

#71 S. 18# ^S*}^, 611^Hl7.i oje^no^ ■£ 19aS |. ^-O. Oj^-sJ.Tg^. <gr% 

sj-cf. cr^H <^^^o. 640(column)>480(row)2l s^s.^. 0]=.^^^ 

613*3: ^^-^-^--¥-120^- #71 °m ^-110^1 *\ £ 193^ 
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^sj-^-i- ^7) Ir^-^-S. <#7] ifslb sj-^** ^ 

£ £ 19b4 ^7>#s- ^ «fl^^o. S ^^4. A oM 51 19b<HH nelM(gray) 
Jf-S-fr #7>l-^-o.s ^^H*!, ^^(black) afl^l-^S £4¥-3&3- 

HB]J1 615#7HH #^-^^160^ £ 19c^- ^7} M--g-^120^H ^ 

# S^sRr l^l ufl^fsos - ^o.t^, ^7) ^7>l-s.^ °l-fHr 

n^^SLS. #7>l-^-o.5. ^-^>7l ^tolcf. o)3f 6 i7^-^l en] 

*\ ^7] 1-^-^^160^ ^"71 £ 19c 2f £o] c^g^o} ^^.s.-^. ^3 o. 

S "ZLf-^ Jfl70°fl °H ^-y) ^-170^1 <3^K£- 

^-il5L*) £ 19d^ ^"4. 619#7flo]H ^-71 lr^-ZLf-^^-170^ ^7] ^t^^-160<HH 
#^51^ 5. 19d^ ^ #7>1:^-1-^- ^^H, ^-71 #7>#^ f4)AS <y^^b 
ZLf-^H £ 19e5f n!-^ ^*H=K 
#7l £ 19eQ £o] ZLf-^sl ^71^^-130^1 <^7l>| ^1-71 ofl 

^1^^130^: #7)^ ^-BBfl^ ^7} ^Cf. ^ ^^Efl^^E^ ^^-^7>1- # 

^H 1 ?!, 621#7HlAi ^1171^^^^-311^: #7>1-^«1 Z| ^# #7}5Ml<2l- tifl 7j S}-^ 
S -S-^-^71 Jfl$ *fll7l$& Thl# T^^cf. ^-71 ^171^^- Thl^r #7} <^*H 4>2f 

^ «o v ^^-S. ^ ^ &r}. 623^71H1A^ 711^313^ <#7] <^*M 5> * 
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<^*H 6>4- ^ ^%*\^*\, #7l ^±.^ #7l A]17]^& Thl* 

^71^^- 31 ol* 625^711 o^ #71 ^fl 5^315^ #7l °g^sl^ #7.># 

^ x(m,n)2l SMi^ #71 ^^^^#^-313^^ #^£]^r #*}3Mi£l ^ ^ ^ 

U0 ^ a fl ^Sl-^ ^ ¥171 & u^l ^1*11 lofl 7>?}£- tifl^sMl 

«- 0<H1 7}?>- c r ^O.S ^S^Cf. #71 ^3Hf315^r #71 <^n+\ 7>ofl ^ <>ms\ 
^ #*}-ir^- x(m,n)^l ^sj-W. 

627^7^H1a-1 ^-71 ^^sj-^ x N (m,n)£r ¥) = efl^ *i 3 ^-317^1^ n^H 

#71 <^*M 8>4 ^ 7fl# t^W. 629#?HH #71 ^fl-5Hf319TT # 

71 f-]S.sflEj #7>1;^- y N (m,n)-g- ^fW^ #^l-^-y(m,n)^- ^7} 

^#3^319^ #71 <^ai 9>^- ^ 7fl#^; ^*3*H #71 ^2^315011*1 3^ 

^ #^lr^-^ SMllr* ^ ol^oj ^ 7 1 ^ol ^^-^j-cl-. A o V 7 l ^- 7l 

^-51-^319011 #^£l^ °i#^ £ 19f3]- #^1-1-^- y(m,n)£r 1:^-21^180 

^ ^l27l§^:7fl#^-32loll <y7>=ltk 631^-TlH^ *\) 271^711 #^-32l£- # 

7} ^1^1^140^1^ -^--g-S-O} Jr^S.^ ^X}3±±. ^ Wfl^SMlS. ^S^M ^ *V ^12 

7l§^ Th2# #7l ^I27l^^t Th2^ ol ^1^14031 7]&& BTH7> ^cf. 

633^7)1 oil #71 l-^"g-Sl ^-180^8- #71 ^JEL^ 3gB\o\)X) f^Sl^r H 19f^ £ 
°1 011*1 7} *$#£ ^--SL^ og^^ ( Aj-7l Zlf-^ "o^l ^-71 ^7>l-^-# 

£el<5H £ iggsq. ^-01 ^, 4>7l ^^-el^-180^: #7l nf^^ l~iHH 

^°<HI $1*1 1!: #*>1-^-^:* ^i^Rr 71^!- ^^^Vcf. zlsIji 635^3- TfloflA^ ^-71 ol^i 
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5l-¥-140^ 1-^-^-^1^-180^^ £ 19g^ ££r SMiM- #7] 

7l^^:BTH^ wlJU^H £ 19hS} #^>2(-i ^ «fl^S(-i^ afli gg ^2H"7l 
^l^s^cf. #7l 1-^-^-^120 £E£r l-^^^160ofl^ Hfl^l-^ ^ifA 

^2^71 ol^sHVcf. 

^^-^ ^-s-bfl ufl*V oi^is). ffisl^, 637^:7^1^1^ ojf #*1*H, 639 

#7lHH £ i9i<4 °l3lSHa <8Wa-§: 

£ 20£r ^"71 ^1^1^^-1301- 7^=} ^HSfl^ ^Ei# A>-g-§><^ ^€r}- ^-f o) ol 
^*>« ^^^>7l ^tt £^°14. #7l £ 20^r ^H^Al^ofl 7fl^ ^^Hfl^ €^1 

1- ^V-g-tl: ^-f ^ ^V!- oicf. zielJi £ 21a - £ 21g^ <#7l £ 18*}- ^ 

^•71 £ 20* ^-2:^, 611^711 oil >H ^^llO^r £ 20a^ ^s^l <^ 

^71*1 ^-71 ^s^^r 640(column)>480(row)5l °}^-°] 
7>^*Vcf. 3^ 613^-T^HlA-] ^-£^-120^ ^-71 oj^-f-nooflA^ 5. 20a^ 

^ ^^-Sf^-i- ^71 Ir^-O.^ -grt-s}ZL, ^-71 1:^-1- ofl i^-S]^- sHh#-g- ^ 

8>8 sMi ol^^^ ( ^^sfzL ^ £ 21a^4 

£ ^ 21b2f ^-o] #7}!;^- ^ ufl^s-o.^. ^"71 £ 21b«lH nelH(gray) 

^f-g-^ #7.1-1:^-0.3. ^€ ^^olnj, ^^(black) ^7^-^.0.3. ^-£153* 
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-LZ\3L 615<27HH 1-^-^^160^ £ 21c^ ^-o] a o > 7 ) #^-^^-120^1^ ^ 

€ SHKtT}. #7l « #7> AVojo] Hfl ^ o§^0. S ^^Sj.^ 

* X^Rr «o] Hfl^^S-O.^ ^€ ^ $1-^, #7l ^#*Hr °l-fRr 

*\ #?1 ^^^160^8: #7l JE 2l C Q ^-O} ^cHs}-^ ^>^-S.S-^- O. 

JL Ir^zif-^ 170*11 #^*lcf. ^-7] ^^ZL 1-^-^-170^1 t^Sl^r <3#£r 

£ 21d^- 619^7floll^ Aj- 7 ] ^ZLl-3g tL 170 ^ Aj- 7 j ^-S.^^-W. 160 oll^ 

£ 21d^ ^ #^Vl-^l-i- <^*H, #7l #^>1-^ ^MSLsL 91^ & ^ 

l-s-l-i- af^gsH 5. 21e^ £°1 ZLf-^gsl 

#7l £ 21e^- ^1 ZLf-^^ -g^ ^^-l-o. ^^^AVtL^ooll oi^sjq. o} 7H a> 

71 ofl^^Aj-«. 130 ^. Aj-7lth ti}^ 7^^ ¥)^Hfl^ ^Ei7> ^4. #71 ^JEiefl^ 

^j-^SH* ^b)^, 621^-TlHl^ ^ 171 ^^^^311^ #7}!:^ zl- ^if # 
^Sj-dl^ B^S^S #-^71 ^tb ^1171^^ Thl^r 7fl#t!-^. #71 *fll7l§& Thl^r 
#71 <^*M 4>2j- ^ y J"^^ ^ ^ Slcf. 623#71HH #71 7}l#^313£r 

#7l <^*H 5> ^ 6>3Zf ^ 7^1## ^^}^, AV 7 ) #7}^-^ J^lr-g; 

#71 ^1171^^ Thl* 7l§O.S #7.>5)-4l^- Wfl^^S. ^, #7l #7>«-<>l # 

7>sh4i ^ afl^SMi^ U^lStl-i- ^tb^-. 625#7lHH Aj- 7 j ^^^315^ 

#71 ^Sj^r #7.>« x(m,n)£l #71 ^^7H#^-313<HlAi #^5}^ #7>5j- 

^ ^ & HQ ^ Bfl^Sl-i^l ^ ^-71 5t Hi* 6 1*SH #7>5)-i# lofl 7> 

Hfl^ S^-fr 0^1 7>7>£ ^O.S ^T^th}. #7l ^sHf315^r #71 <^ 

f%*\ 7>o\] °\n #7>« x (m,n)2l SHfcM ^fl-sl-W. 
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<iso> o]* 627#t4HH ^7} x N (m,n)£r 7fl^i€ 3 = afl 3*1 3 ^3 17*11 

^^Bl^-317^- #7l <^*H 8>z\- ?\}# ZLE^Jl 711^:741 ofl Ai A oM 

71^^^51-^331^: #7l ^§^51-^-315^ ^ 4 "^SLS. *Hl7]& 

& Thl-g- ^71 <^*K1 10>4 ^°1 ^s^H ^1271^^ Th2(7l^^ BTH N )S 
<181> 633#?lHH ^-71 «^-sl^-180^r ^7] 7fl^^ ¥)H.efl^ 

^f-^S^ ^-71 zLf-^ S^HM ^-71 #^V«-S- ^-sl^H m% 

W. ^, ^"71 -"-^-E^lSO^r ^71 ZLl-^g^ Ir^oflAi # ^S.n>o. 
^-B^Hr 7}±§r% H^3L 635^?4HH -# 7 j °] ^-140£r ^180^1*1 

^sl€ ^-71 71 BTH N 3}- tilia§>^ £ 21f^ £0] * 

oflA-1 #^5l^ Hfl^^-O] S)-^!;^ ^12^-71 °l*!S^th 

<182> ^ 7 ]g\- ^ nY^}^ #7>« * wfl^jj-o] ol^ls}- ^^M: *H8*H , 

^s}-^ 1-^1 tfltb °1^5> ^ol ^S^, 637^741^^ oil- #*1*H, 639 

#7iHl>H £ 21g^ o]^l^ <8#3-^-§- t^^-t}. 



A o V #*}- W>Sl- ^-ol ^^Jro)]^ #7># °]*]*}7l ^-fr nfl, 
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^■8- ^HM^ iEtt ^7] ^ tifl^^iisL ^ ^7}s\-± 

Cf. ZLS]JI Oj^ls}- ^S^Al -^.^.So} ZLf-3g^ f] = 5flEJ ^ e) ^, o] 
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1] 

'MIMHMH #33^ S^-M^M ste^-g- ^7} 7l^^Hf tilJU^H #*>3*dL 
[3^* 2] 
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#7l ^VM-^ s\-^^r #7l ^171^^ 7]&°_3. Hfl^^s. 's-fl- 

#71 ^H^S} 3^1^ #7l ^^^Tjl^ofl^ #^£l^ ^>^S1 ^ #71 
& 3? afl ^5}-^^ H-71 ^ oj-g-^H #7>5^# loll 7>7>£ ^1, «fl^^» 

O ofl 7 >^ &a_sL ^fl-S^Hr ^tWM*-. 

A oM ^fl-Sj-^ ^>l-S-a- ^ = 5flB3 *i5l*H ^-^S.^ oflxll- ^#A] 71 JL 

#71 ¥l^.efl^ ^el^ #^>1-^-^ «£#-§- # 7 1 oi^^cn 

^^ff-s}-^ #7}1^ Z| #*}s|-4i<q- tifl ^^5. -g-fKM ^11271 

-tr 7fl^>nl, >a-7l ^271^^-fr #7] ol^Jfol 7l§i^O.S. #^Rr ^27^^ TH^Pf- 

[^Jt 1 * 3] 

7^12%H1 #71 oH^^^. 7 > ^^Sfl^ ^El<y# #71 ol^lsj- 

#*1 . 

[3)^8- 4] 

^i*cHi 5a°H, #7i M^«-7K 
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Aj-71 <&%S\±= <%^^-%r v}^ ^€ ^ 3.7} JiL £-^*Hr «-g-^Jf<4, 
^71 Ir^-^-^^l^ #^3^ l-^-l-* DCT (discrete cosine transform) 

#7l DCT^€-^ Zf4^ ^tr DCT dominant DCT 

coefficients)^ ^tfl^ ^ 7fl^><^ «fl^ <*fl # o.s #^*f^ 4M*l*fl 

^ 71^^^^^, 

^"71 og^s,^ ^s. ^-7) 71^^ ol-g-SH H^f^S £ 

5] 

5a°1>H, ^"71 8>g 3.7}% 7>*H, >^7l Zf «2] 

^ ^>7l <^«f^ 12>°fl ^m^^r ^^<LsL f>\±r #7j o]^!^. 

12] S * = 1 ^ * 1 

a|7]Ai I I k^*fl 1-^-2] -f^tr DCT ^ a] t\jL , S k fe k«}*)| 1- 

^ -f^tb DCT Tfl^o] ^tfl&sl ^e. o] pl 
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[3^* 6] 

& ^"71 #7>^^ ^t,}^ ^ «fl^^4i^ ^ ^l^M"* Tfl^Rr ^M^V 

^-7] #*>lr^ gj-^s-o. AV 7) ^^^Tjl^^A^ #7>2)-^ sg-g. 

A oM ^fl-Sm #7>1-^ f-l = Hfl^ ^B^H ?} J7 

# #^1*1^ ol^l^oH ^^SflHJ ^Sl«-^- ( 

^"71 ^171^^ ^fl-S^M ^ #7>5l-^^ tifl^S^S. -g"ff-*>7l A]2 

7] 
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*1» ^^7)^1, #7l ^}^o] ^-xj-sBl ^ a^^if ^^}7l ^ 7l§£M- ^ 
^llWMH #^£]Tr #^#^-1:^ #7l 7l^^2f tiling #7>5}-^ 

#7] ol^^l. 
8] 

^7%H1 &o^, #71 #^^7>, 

#71 S}-^ <§t^.5H MM ^££2^ ^7lS £ 

* ^8-2.3. 5fe #7j ol^ls). #^1. 
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91 

^7} ^WMH Sr^f€ ^M^-fr ^-g-JLE.*}- ZLf-^Al^ ZL#^ 

7] #7>l-^2] #7>SMl ^ Wfl^Sj-^# ^*>7l ^tb 71^^ ^ *Kr <^^«-<4, 

^ ^ ^12^71 ^o.S. ol^lsl-^l-Jl, SEtb ^J-7] ^=.-g.^-«-0^ f^S)^ Bfl^M^ 

sj-^*^ ^2^71 ol^]s|-^ ol^lsj-«. S ^ ^ a> 7] oj^l 

10] 
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A oM ^sm-i: ^SLsL &m\JL, #7} ^ ^ till 

1:^^120^^ ^-£^4 ZL#^a}^ nf^^ 

^KMJ^H #33^r #7] t7}|S| ^*>^ M«.^J=L 

A o V 7l t^mtS] S^l"* #71 7l§&4 ^ ufl ^ ^ 

^ *U £ ^112^71 ol^lSj-^Jl, Stb #71 l-^^^HH #33^r H^fSo] 

m^y] ^S^Kr o}^s\.*5L ^ ^ #71 oi^i 

IQtt HI 



89-56 



1020030006420 #^ <y*>: 2003/6/18 

#7l <3^3^* ^"71 #J=-°.JL ^7] ^%^r #7} « £ tifl 

^-71 £-ff-^ #*>M-4M ^jr^s 7_V°1 ol-g-^H ^^171J1, 

^•7] #7}#^ £ tifl7|5}-^l- ^^71 71 ^*Rr 

^"71 <Hl^l7> %*#^ ^7>#^-#^ #7l 7l§^2f aliH^M #7>2f^ ^ 

tifl^sM^ T^H ^ ^11 2H7l ^0.5. ^s^ul, g:$ # 7 1 M-g^ -4^<>lH tifl 
^l~if-°] sj-^E-g- ^2^-71 ^O.S °l*l5^Hr oZf^o^S ol^ol^]^- ^lo S ^ # 7 ] 



12] 

^llll^Hl #71 ollxl^ o^l, 

#71 #7>1;^-^ ^ m ^7}5}-i^- tifl ^ S-ff-Z^l ^ ^ll7l§^ 7fl 

^71 #*}l~I=-°} 5^-^ #71 711 171 7l^O.S #7>^2l- tifl^Sj-^ 

^ ^, A o V 7l #7>^^ #7>S}-^ ^ tifl^s}-^ ^ ^7mtt Tfl^Kr 

^"71 #7fl-^-Ol Sj-^-g; #71 ^ il-71 ^ ^ tiflTj^^ «]- 

7l ^ ol-g-^H #7.>S)-4i* lofl 7 >^ tiflTjS)-^ 0 d\) 7}77\-$: ^5. ^S)- 

^"71 ^fl-Sj-^ # *}-|--i=-. g . f-l^EflBl ^El^H #7>1-^^ ofl^-g- ^#^1 71 Jl #-g- 
* ^-^1^171^ ¥-1 = EflEJ ^ 
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^JlS ^ #7l o^S^-^. 
13] 

*lli2%Ml SU^i, A oM <H1*1W 4*cH ^^Hl o}*H ^-^^s 

14] 

^n%Hl SZ^i, #71 -i-^fl-aiHH, 

#71 ^^£1^ ^#S|-^^- *13 371S. £-«-*Rr 4^4, 

#71 Ir^lr-g: DCT W<?Kr 4^4, 

#7l DCT*!^ 1-^- tflofl^ o.^*V dct 711 ^#^1 ^ 7}]#<5H 

Sfl^ oflM^&O-S 4^4, 

#71 Z| ^^S. 7ll#^ oim^mi-^ 7>A>t!: ^, #71 7l-A>^ oflui^l 

#7fl^s. q-if^ 7l$^o.s. 4^4, 
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#7l l-Hf-l ^ui^l^l-^. <g3*H. #7l l-s- oflui^l^ 

#7l 7l§^ °l-g-*M ^ «fl^«iLS ^--ff-SRr ol^^^j^- 

^^3L *>fe #7l °l*l3^^. 
15] 

£ *>7l <^^# 13>^1 Slsfl ^*fl^j# ^ #71 ol^l^- «V^. 

13] ^ " It I 1 

a^H I-d/ I ^ k i£*fl #^-Sl -f^tb DCT ^1^« SM*KlL, S k ^ ki&*fl 1- 

^ -^t^ DCT 31^ ^tfl^ ^ Slnl 

16] 

*flll#°ll #71 <*fl*l tg=# Sj-^O], 

#*}^r 

* A oM #7}#^-5i #*>aj-£. g an 3sM^ ^-g- ^l^ii- 3l#*}^r -4^4, 

#7l #7}«<>1 #71 #*}5M^ ^5" fl"7l & ^ tiB^Sj-^o) HV 

7l ^ °l-g-*H #^>5|-4l» lofl 7}7>£- Hfl^S^* Oofl 7\7?\^ 
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17] 

^■71 #7}«£] ^^^S. ^ 3.^3. Oj-g-^ ofl^-g. 7] 3L, ^7} 

«^ #*}sMl £ yfl^^l- ^^71 7j^Dbg- ^SRr 

^HHJ" ^"71 71 tillilsl-^ #7}5Bl 31 Hfl^ 
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18] 

* #7] 
19] 

A oM ^>^^. -tt^^.^ ZLf-^gA]^ ZLl-^Sl ^*Hr 4^ 

*K 

71 #7fl-^^ ^sj.^ Bfl^Sfit ^*>7l 7l§^ ^*Kr 4^4, 

A o V 7l £-5^ #7M-^s.o] Sf^^-g; ^"7) 71^4 V]Mis}cx\ ^ yfl ^ 5^ 
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4^1-§- 2)121*71 °1444^ 4^-^-5- *Hr #4 o]^lgj-H 0 l- 



[3^8- 20] 

o}^l^sl » 0 V^ofl 5^4, 

<3#3-^ 4^4, 

#4 #4^*4^44 £-^4 #7>>^1- i^-SRf- 

* t4t^°s 4€4fe M-S^ 444, 

#4 #*>M-fc ^^#^-#4 =l^& <«^*H=- 4^4, 

4 #41:^-4 £ nH^stei* ^<5>7l 7l^&-§- ^*Rr 4^4, 

*H4#tf€ ^f-^34 l~iHl #4 #7>«-i- 4^4, 
#4 £-4€ #41-^1-4 4^-8: #4 4§^4 ulinaM #44^ 33 4^4^ 

4 2II1 ^ 42il4 &o_^. ol^l^ji, sc^ afl ^^o) ^. it f ^1211-71 #0.3. 

°1^144^ 44^s ^l^-4^# ^^sls. 4^ ^-71 ^144^^. 
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